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Abstract. Artificial Insemination (AI) in beef cattle breeding is one of the efforts to 
accelerate genetic quality, production, the productivity of livestock, and increasing the supply 
of quality livestock seeds. This study aims to evaluate the success rate of AI based on Service 
for Conception (S/C), Conception Rate (CR), Calving Rate (C/R), knowing what the factors 
that affect AI and knowing the role of inseminators and breeders in the success of AI in 
Southeast Padangsidimpuan subdistrict are. This research was conducted in 
Padangsidimpuan subdistrict from June to October 2020. The population of this study 
consisted of 28 acceptor breeders of AI and one inseminator. Sources of data used were 
primary and secondary data and data collection techniques by observation and interviews and 
analyzed using descriptive analysis. The results showed that the success rate of AI was based 
on Service For Conception 2,09, Conception Rate 39%, and Calving Rate 57%. 
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1.  Introduction   
Artificial Insemination (AI) in beef cattle is one of the efforts to accelerate the genetic quality, 
production, and productivity of livestock, increasing the provision of quality livestock breeds to 
fulfilling local beef, preventing the spread of reproductive diseases, which in the end will increase 
income and welfare of beef cattle breeders. [1]. 
Artificial Insemination is the process of inserting sperm into cattle reproductive tract using an 
insemination tool carried out by an inseminator to make cow pregnant without any natural mating 
process. The basic concept of this technology is that a cattle bull naturally produces tens of billions 
of male sex cells (spermatozoa) per day, only used to fertilize one egg (oocyte) in a female animal, 
which should only need one spermatozoa cell [2].  
Beef cattle business development include: 
• Increasing calf birth. 
• Suppressing mortality rates. 
• Preventing and eradicating diseases and treatment. 
178 
 
• The skills possessed by breeders. 
One of the efforts made by the local government is trying to increase the population through the 
application of Artificial Insemination to livestock. Artificial Insemination itself is a powerful way 
created by humans to increase livestock population and production both qualitatively and 
quantitatively.  
The implementation of Artificial Insemination in the Southeast Padangsidimpuan subdistrict 
started in 2008. However, its development is still slow because the knowledge of Artificial 
Insemination by the community is still minimalist, and they still don't understand AI. All breeders 
did not know artificial Insemination in the SoutheastPadangsidimpuan subdistrict area, and some 
existing breeders still choose to mate with their respective livestock naturally. 
2.  Research Methods 
2.1. Research Methods and Sampling 
The research method was used a survey method, namely interviews and direct observation on beef 
cattle breeders who apply AI to their livestock. Survey also included inseminators in the Southeast 
Padangsidimpuan subdistrict. The sampling method used in this study was based on the number 
of breeders of as many as 28 in the Southeast Padangsidimpuan subdistrict area who used 
Artificial Insemination, which was recorded during the past year.  
2.2. Types and Sources of Data  
The data used in this research were primary and secondary. Primary data collection was obtained 
from the responses of breeders regarding Artificial Insemination in Southeast Padangsidimpuan 
subdistrict, and secondary data were obtained from recording on the last one year of the 
implementation of Artificial Insemination by inseminators in the Southeast Padangsidimpuan 
subdistrict. 
2.3. Sample Collection Techniques  
Data collection was carried out in this research by direct observations on beef cattle breeders who 
apply Artificial Insemination to their livestock in the Southeast Padangsidimpuan subdistrict. 
Interviews data collection were done by conducting candid interviews with beef cattle breeders 
who use AI to their livestock by filling out a questionnaire and a list of questions that have been 
compiled.  
2.4. Data Analysis Methods  
The data analysis method was used descriptive and qualitative analysis techniques. Descriptive 
analysis in this study is used to describe the success rate of AI and AI birth recapitulation. 
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2.5. Observed Variables  
2.5.1. Service For Conception  
Service For Conception is the number of services or services in implementing AI to produce 
pregnancy or conception. This data is obtained from the number of straws used to inseminate 
divided by the number of pregnant cows from the results of the AI.  
S / C formula: 
S/C =  
the number of straw used
𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝑝𝑟𝑒𝑔𝑛𝑎𝑛𝑡 𝑐𝑜𝑤𝑠
 
2.5.2. Conception Rate  
Conception Rate is the percentage ratio of pregnant cows at the first IB with the number of IB 
services. This Conception Rate is determined based on the results of rectal pregnancy diagnosis 
because the thing that needs more attention for inseminators is the level of pregnancy from the 
implementation of Artificial Insemination. 
The formula for CR% is:  
CR (%) = 
number of pregnant cows at first IB
𝑡ℎ𝑒 𝑛𝑢𝑚𝑏𝑒𝑟 𝑜𝑓 𝐴𝐼 𝑠𝑒𝑟𝑣𝑖𝑐𝑒𝑠
 x 100% 
2.5.3. Calving Rate  
Calving rate is the percentage of the number of calves born from insemination in a group. The 
Calving Rate is calculated starting from day one after calves are born alive. The calving rate is a 
perfect way of assessing the insemination results because insemination cannot be successful if no 
calves are standing beside the mother. 
Where the formula for CvR is: 
CvR = 
the number of cow that give birth
the number of cows in IB
 x 100% 
3.  Results and Discussion  
3.1. Characteristics of Respondents in the Southeast Padangsidimpuan subdistrict 
3.1.1. Age of Farmer  
The research results in "Table 1" shows that the average age of breeders is more than 30 years, 
i.e., 85.71% and 14.29% are 20-30 years old. According to [3], the age of 15-65 was included in 
the productive age category with a relatively good working ability and good thinking ability. 3.1 




Table 1. Age of Livestock Breeders 
Characteristics Number (Person) Percentage (100%) 
Age: 
  
20-30 4 14,29 
>30 24 85,71 
Total 28 100 
3.1.2. Gender of farmer 
Table 2. Gender of Livestock Breeders 
Characteristics Number (Person) Percentage (100%) 
Gender: 
  
Male 26 92,86 
Female 2 7,14 
Total 28 100 
Based on the research results in "Table 2," the gender of breeders in the Southeast 
Padangsidimpuan subdistrict are not only men, but women also take part in raising livestock even 
though the percentage between men and women is very different.  
"Table 2" shows that the number of male breeders is 92.86% (26 people), and female breeders are 
7.14% (2 people).  
3.1.3. Farmer Education Level  
Table 3. Livestock Breeders Education Level 
Characteristics Number (Person) Percentage (100% 
Primary School 2 7,14 
Junior High School 5 17,85 
Senior High School 18 64,29 
College 3 10,72 
Total 28 100 
Based on the results in "Table 3," the education level of breeders in the Southeast 
Padangsidimpuan subdistrict showed that the respondents or breeders in the research area consist 
of primary school, junior high school, senior high school, and college.  
Most of the education of livestock breeders is at the senior high school. According to [4], this is 
not enough as a good level of education has an essential role in the productivity of the livestock 
business undertaken. Due to inadequate education of breeders, the government-held field schools, 
but this education has not yet reached all regions. 
3.1.4. Cow Ownership Level  
Based on the research results in "Table 4," the level of ownership of livestock in the Southeast 
Padangsidimpuan subdistrict showed a significant variation. Some breeders have livestock <10 
heads (28.57%), 10-30 heads (57.14%), and more than 30 heads (14.29%). This is following the 
statement [5] that the beef cattle business in Indonesia is primarily small livestock ownership, and 




Table 4. Ownership Level Number of Livestock 
Characteristics Number (People) Percentage (100%) 
Number of Livestock: 
  
1-10 8 28,57 
10-30 16 57,14 
>30 4 14,29 
Total 28 100 
3.1.5. Main Occupation of Farmers  
Table 5. Main Occupation of Livestock Breeders 
Characteristics Number (People) Percentage (100%) 
The main Job 
  
Employee  3 10,72 
Farmer /breder 17 60,71 
Entrepreneur 8 28,57 
Total 28 100 
It can be seen that respondents who have the main job in the field of employee are three people 
with a percentage of 10.72%, respondents who have the main job as farmer/breeder are 17 people 
with a ratio of 60.71%. Respondents who have the main job as entrepreneurs are eight people with 
a percentage of 26.57%. This is following the opinion [6], which states that education is an effort 
carried out by a person or group of other people to become an adult or to reach a higher level of 
life or livelihood in a mental sense. 
3.1.6. Number of Family Dependents  
Table 6. Number of Family Dependents 
The number of dependents Number (people) Persentage (100%) 
1-3 17 60,71 
4-5 6 21,44 
>6 5 17,85 
Total 24 100 
Based on the results of the research in "Table 6," the number of dependents of the breeder family 
in the Southeast Padangsidimpuan subdistrict shows that, seen from the number of dependents 1-
3 as many as 17 breeders with a percentage of 60.71%, from the number of dependents 4-5 as 
many as six breeders with a percentage 21.43%, with the number of dependents> 6 as many as 
five people with a percentage of 17.85%. Research by [7] that a small-scale livestock business 
consists of 3 family members where the role of the head of the family is very significant in 
supporting the company's success, especially if family members have high school senior 
education. 
3.1.7. Feeding Management  
Table 7. Feeding Management Amongs Breeders 
Feeding Number (people) Percentage (100%) 
Feed provided Grass 10 35,71 
Grass + Concentrate 18 64,29 
Total 28 100 
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Based on the research results in "Table 7," feed management in the Southeast Padangsidimpuan 
subdistrict shows that the feed is provided to livestock by cutting green fodder. There are no 
breeders who grow cultivated grass. In the extreme rainy or dry season, feed becomes a problem. 
[8] which states that feed is needed for life, growth, reproduction, and meat production and is also 
a supporting factor in implementing AI. Also added by [9], who mentioned that for the 
reproduction process to run normally, a feed ratio is needed that meets the needs of growth and 
reproduction. 
3.1.8. Breeder AI Experience  
Table 8. Breeder AI Experience 
Characteristics Number (people) Persentage (100%) 
IB Experience (years) 
  
1-5 25 89,28 
>5 3 10,72 
The research result in "Table 8" shows that the participation of breeders in Artificial Insemination 
in the Southeast Padangsidimpuan subdistrict varies. Breeder experience <5 years as many as 25 
people with a percentage of 89.28% and breeders who participated in IB 5-10 years as many as 
three people with a ratio of 10.72%. According to [10], farming experience and understanding of 
AI are significant factors for breeders in making decisions; the longer the experience inbreeding, 
the skills and understanding of farming, and others will also be better, and breeders tend to be 
more engaged in work. 
3.1.9. Livestock Maintenance  
Table 9. Livestock Maintenance 
Type of hoursing Number (people) Persentase (100%) 
Extensive - - 
Semi Intensive 28 100 
Intensive - - 
Total 28 100 
Based on the results of the research in "Table 9," livestock raising in Southeast Padangsidimpuan 
subdistrict shows that the breeding system or housing system carried out by farmers for their 
livestock is a semi-intensive housing system with several breeders of 28 people and a percentage 
of 100%, where the semi-intensive housing system is carried out by breeders by releasing the 
livestock they have into the pasture or pasture during the day and re-penned in the afternoon. 
3.1.10. Characteristics of Inseminators in Padangsidimpuan Subdistrict 
Inseminators in the research area have a certificate of insemination and a permit to carry out 
Artificial Insemination (SIMI), have pregnancy examination expertise (PKB). This is following 
[11], which states that implementing Artificial Insemination techniques requires officers who 
have special skills that are not quickly done by everyone. His expertise as an Inseminator is 
obtained through Insemination education (specifically for AI) as a requirement to become an 
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inseminator. This AI education was obtained through the SIKOMANDO training in 2013, an 
Artificial Insemination training venue provided by the local government. 
3.1.11. Success Rate of Artificial Insemination (AI) Based on Service for Conception (S / C)  
Table 10. The Success Rate of Artificial Insemination in Southeast Padangsidimpuan 
subdistrict from Service for Conception 
Reproductive 
Performance 
Score Number of samples (tails) Percentage (%) 
S/C 1-3 28 100 
 >3 - - 
Total  28 100 
Following the statement [12], which stated that an excellent S/C value ranges from 1.6- 2.0 serves 
soit can be concluded that S/C is below the superb score. Service For Conception is the number 
of IB services until a cow is pregnant. [13] stated that the timing of Artificial Insemination was 
before ovulation; if the cow showed signs of afternoon lust, the implementation of Artificial 
Insemination would be carried out the following morning. 
3.1.12. Success Rate of Artificial Insemination (IB) Based on Conception Rate  
Table 11. The Success Rate of Artificial Insemination in Southeast Padangsidimpuan 
subdistrict from Conception Rate (CR) 
Reproductive 
Performance 
Score Number of samples (tails) Percentage (%) 
CR <60 % - - 
 60-70 % 3 10,71 
 >70% 25 89,29 
Total  28 100 
Average   60 
 [14] stated that the value of a good Conception Rate ranges from 60-70%. Conception Rate is the 
right time to implement Artificial Insemination, 12 hours after arousal symptoms appear, 
according to a statement [15]. 
3.1.13. Success Rate of Artificial Insemination Based on Calving Rate (C/R) 
Based on the study results, the success rate of Artificial Insemination based on the C/R in the 
Southeast Padangsidimpuansubdistrict area, the value of 57% was obtained. C/R in Southeast 
Padangsidimpuan subdistrict was already considered good, but this C/R value can still be 
improved become very good. According to the statement of [17], reproductive efficiency is 




4.  Conclution 
The results of the study on the success rate of Artificial Insemination (IB) showed that Service 
For Conception (S/C) was 1.25 times the service, Conception Rate (CR%) 60%, and Calving Rate 
80%. 
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